Studies on the oil yield, antioxidant activities and solubility from the extraction of pithecellobium jiringan jack seeds using supercritical carbon dioxide by Arsad, Nur Husnina
STUDIES ON THE OIL YIELD, ANTIOXIDANT ACTIVITIES AND 
SOLUBILITY FROM THE EXTRACTION OF Pithecellobium Jiringan Jack 


















UNIVERSITI TEKNOLOGI MALAYSIA 
 
 
STUDIES ON THE OIL YIELD, ANTIOXIDANT ACTIVITIES AND SOLUBILITY 
FROM THE EXTRACTION OF Pithecellobium Jiringan Jack SEEDS USING 










A thesis submitted in fulfilment of the 
requirements for the award of the degree of  




Faculty of Chemical Engineering 






































 “In The Name of Allah, Most Merciful, Most Gracious” 
 
 I would like to express my deepest gratitude to my supervisor Dr. Mohd Azizi 
Bin Che Yunus for his invaluable advice, discussion, and professional support during the 
course of this work.  His valuable experience and outstanding intelligence opened my 
vision and nourished my thought. 
 
 I also wish to express thank and my appreciation to Prof. Ir. Dr. Mohd. Omar bin 
Ab Kadir, for providing the facilities for conducting extraction experiments in Special 
Equipment Laboratory at Environmental Technology Division, Universiti Sains 
Malaysia (USM) 
 
I want to express my appreciation and love for my family. To my parents Arsad 
Abu Hassan and Nopipah Abdul Rahman, and also my siblings, thank you so much for 
the support, love and patience.  I could not survive during the hardships without them.   
 
Finally, I express my thanks to those who have inspired and encouraged me 
directly or indirectly throughout the completion of the project. Your contributions are so 










Studies on the effects of oil yield, antioxidant activities and solubility from the 
extraction of Pithecellobium Jiringan (Jack) Prain (P.Jiringan) seeds by using 
supercritical carbon dioxide (SC-CO2) were carried out at temperatures and pressure 
ranging from 40 oC to 70 oC, and 27.6 MPa to 44.8 MPa, respectively.  Two grams of 
ground P.Jiringan seeds with the particle size of 215 µm and moisture content of 3.5% 
were used in this study.  The extraction process was carried out for 60 minutes.  The 
antioxidant activities of P.Jiringan oil in SC-CO2 were analyzed by using 2, 2-Diphenyl-
1-Picrylhydrazyl (DPPH) method.  The study showed that the maximum oil yield was 
89.9 mg, at a pressure and temperature of 44.8 MPa and 70 oC, respectively.  Moreover, 
the highest antioxidant activity was 55.4% for scavenging activity at 34.5 MPa and 60 
oC.  In addition, the dominant factor for oil yield was pressure, while that for antioxidant 
activity was temperature.  In this study, the solubility data of P.Jiringan oil in 
supercritical CO2 was measured by plotting experimental data of mass of oil extracted 
against the mass of CO2 used.  At constant temperature, the solubility of oil increased as 
the density of CO2 increased.  Meanwhile, at constant pressure, the solubility of oil 
increased as the temperature increased even though the density of CO2 decreases.  The 
experimental solubility data was correlated with Chrastil model and del Valle-Aguilera 
model.  The solubility was correlated with Chrastil model at average absolute percent 
deviation (AAPD%) of 0.213% as compared to the del Valle Aguilera model with 














 Kajian kesan tekanan dan suhu ke atas kesan hasil minyak, aktiviti antioksida 
dan keterlarutan dari pengekstrakkan Pithecellobium Jiringan (Jack) Prain (biji jering) 
melalui kaedah penyarian bendalir lampau genting dengan menggunakan karbon 
dioksida (CO2) sebagai pelarut telah dijalankan pada suhu dan tekanan masing-
masingnya di antara 40 oC sehingga 70 oC dan 27.6 MPa sehingga 44.8 MPa.  Dua gram 
biji jering dikisar dengan garispusat 215 µm dengan kadungan lembapan 3.5% telah 
digunakan.  Proses pengekstrakkan telah dijalankan selama 60 minit.  Kajian berkaitan 
aktiviti antioksida minyak jering telah dijalankan dengan menggunakan kaedah 2, 2-
Diphenyl-1-Picrylhydrazyl (DPPH).  Kajian menunjukkan bahawa hasil maksimum 
minyak jering yang dapat dihasilkan ialah 89.9 mg pada tekanan dan suhu masing-
masingnya 44.8 MPa dan 70 oC.  Tambahan pula, pada tekanan 34.5 MPa dan suhu 60 
oC, aktiviti antioksida yang tertinggi dihasilkan ialah 55.4%.  Di samping itu, faktor 
dominan bagi hasil minyak ialah tekanan manakala bagi  aktiviti antioksida pula ialah 
suhu.  Dalam kajian ini, data keterlarutan minyak jering di dalam CO2 lampau genting 
telah dikira dengan membina graf data experimen jisim minyak yang diekstrak terhadap 
jisim CO2 yang digunakan.  Pada suhu malar keterlarutan minyak meningkat dengan 
ketumpatan CO2 meningkat.  Sementara itu, pada tekanan malar, keterlarutan minyak 
meningkat walaupun ketumpatan CO2 menurun.  Data keterlarutan minyak yang 
diperolehi telah dikolerasi dengan menggunakan model Chastil dan model del Valle-
Aguilera.  Data keterlarutan minyak telah berjaya dipadankan dengan model Chrastil 
dengan purata peratus sisihan mutlak (PPSM%) 0.213% berbanding model del Valle-
Aguilera dengan nilai PPSM% bersamaan 0.570%. 
 
 
 
